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) PIEZOELECTRIC CERAMIC COMPOSITION AND ITS PRODUCTION 

)Abstract: 

OBLEM TO BE SOLVED: To obtain a piezoelectric ceramic composition capable of being produced at a low 
lg temperature so as to control deviation or fluctuation of the composition resulting from evaporation of lead 
ie by making the composition include a specific content of AgO as an auxiliary ingredient in a compound oxide 
=>b, Zn, Nb, Sn, Ti and Zr as the main ingredient. 

LUTION: This piezoelectric ceramic composition comprises a compound oxide as the main ingredient and 0.02 
? 5 wt% (based on the main ingredient) of AgO as an auxiliary ingredient, the former being shown by the formula 
Zn1/3Nb2/3)A(Sn1/3Nb2/3)B(TiCZrD03 [0.01<A<0.55; 0.01<B<0.25; 0<C<0.80; 0<D<0.88; and A+B+C+D=1]. It 
libits greatly improved dielectric constant, coupling coefficient and particularly mechanical Q level, when further 
orporated with 0.05 to 5 wt.% of Cr203 or Mn02, based on the main ingredient, as another auxiliary ingredient. 
3 piezoelectric ceramic composition is obtained by firing the composition comprising the main ingredient shown 
the above formula and 0.02 to 2.5 wt.% (based on the main ingredient) of powdered AgO as the auxiliary 
-edient, after it is formed into a shape. 
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\IMS 



urn 1] The piezoelectric-ceramics constituent which uses Pb(Znl/3Nb 2/3) A(Snl/3Nb 2/3) BTiCZrD03 (however, 
[<=A<=0.55, 0.01<=B<=0.25, 0<=C<=0.80, 0<=D<=0.88, A+B+C+D=l) as a principal component, and is 
racterized by containing AgO 0.02 to 2.5% of the weight to this principal component as an accessory constituent, 
dm 2] The piezoelectric-ceramics constituent according to claim 1 characterized by containing Mn02 0.05 to 5% of 
weight to a principal component as an accessory constituent further. 

urn 3] The piezoelectric-ceramics constituent according to claim 1 characterized by containing Cr 203 0.05 to 5% of 
weight to a principal component as an accessory constituent further. 

dm 4] Principal component Pb(Znl/3Nb 2/3) A(Snl/3Nb 2/3) BTiCZrD03 To (0.01<=A<=0.55, 0.01<=B<=0.25, 
:C<=0.80, 0<=D<=0.88, A+B+C+D=l) [ however, ] The manufacture approach of the piezoelectric-ceramics 
stituent equipped with the 1st process which adds Ag powder 0.02 to 2.5% of the weight to said principal component 
n accessory constituent, and forms a Plastic solid, and the 2nd process which calcinates said Plastic solid next. 

inslation done.] 
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TAILED DESCRIPTION 



tailed Description of the Invention] 
01] 

;ld of the Invention] This invention relates to the piezoelectric-ceramics constituent in which low-temperature baking 

ossible, and its manufacture approach. 

02] 

ascription of the Prior Art] Pb(Znl/3Nb 2/3) A(Snl/3Nb 2/3) BTiCZrD03 (it indicates to JP,52-17239,B and JP,51- 
8,B) is known as a piezoelectric-ceramics constituent. This constituent is the piezoelectric material which has the 
criptions, like that the diameter of crystal grain is small, and a mechanical strength is large, and is the outstanding 
soelectric-ceramics ingredient which can respond to high power vibrator, such as a piezoelectric transformer, while 
soelectric is excellent. Moreover, these constituents can obtain the piezoelectric ceramics of various properties 
ording to an application by choosing the presentation ratio of a component. These piezoelectric-ceramics constituents 
used for a piezo-electric buzzer, the piezo-electric ignition plug, the ceramic filter, the RF radiator, the ultrasonic 
rator, etc. 
03] 

Dblem(s) to be Solved by the Invention] However, this piezoelectric-ceramics constituent generates Pb2Sn04 phase 
tie time of baking, and in order that this may check sintering, sintering temperature becomes high with 1200-1300 
Tees C. It had the trouble of scattering of lead oxide having been remarkable at the time of baking, and as a result 
ducing fluctuation and dispersion of a presentation at it. 

04] Then, this invention aims at offering the piezoelectric-ceramics constituent in which low-temperature baking is 

sible in order to control dispersion in the presentation gap and presentation by scattering of lead oxide. 

05] 

sans for Solving the Problem] In order to attain this object the piezoelectric-ceramics constituent of this invention Pb 
L l/3Nb 2/3) A(Snl/3Nb 2/3) BTiCZrD03 (0.01<=A<=0.55, 0.01<=B<=0.25, 0<=C<=0.80, 0<=D<=0.88, 
B+C-hD=l) are use( j as a principal component. [ however, ] When it is characterized by containing AgO 0.02 to 2.5% 
he weight to this principal component as an accessory constituent and the reaction of Pb2Sn04 phase and Ag 
aponent which are generated at the time of baking promotes a sintering rate substantially, low temperature sintering 
)0 degrees C or less is made possible. 
06] 

nbodiment of the Invention] Invention of this invention according to claim 1 Pb(Znl/3Nb 2/3) A(Snl/3Nb 2/3) 
iCZrD03 (0.01<=A<=0.55, 0.01<=B<=0.25, 0<=C<=0.80, 0<=D<=0.88, A+B+C+D=l) are used as a principal 
nponent. [ however, ] It is the piezoelectric-ceramics constituent characterized by containing AgO 0.02 to 2.5% of 
weight to this principal component as an accessory constituent, and burning temperature can be reduced remarkably, 
ttering of the lead oxide under baking decreases by this, and presentation fluctuation and dispersion can be lessened. 
07] Invention according to claim 2 is a piezoelectric-ceramics constituent according to claim 1 characterized by 
itaining Mn02 0.05 to 5% of the weight to a principal component as an accessory constituent further, and a dielectric 
istant, a coupling coefficient, especially its mechanical Q improve substantially. 

•08] Invention according to claim 3 is a piezoelectric-ceramics constituent according to claim 1 characterized by 
itaining Cr 203 0.05 to 5% of the weight to a principal component as an accessory constituent further, and a 
lectric constant, a coupling coefficient, especially its mechanical Q improve substantially. 
»09] Invention according to claim 4 Principal component Pb(Znl/3Nb 2/3) A(Snl/3Nb 2/3) BTiCZrD03 To 
31<=A<=0.55, 0.01<=B<=0.25, 0<=C<=0.80, 0<=D<=0.88, A+B+C+D=l) [ however, ] It is the manufacture 
>roach of the piezoelectric-ceramics constituent equipped with the 1st process which adds Ag powder 0.02 to 2.5% of 
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weight to said principal component as an accessory constituent, and forms a Plastic solid, and the 2nd process which 

inates said Plastic solid next, and low-temperature baking at 1 1 00 degrees C or less is attained. 

10] It explains referring to a drawing about the gestalt of 1 operation of this invention below. 

stalt 1 of operation) PbO, ZnO, Sn02, Nb 205, and Ti02 and Zr02 were used as a raw material, and the principal 

iponent which becomes Pb(Znl/3Nb 2/3) 0.09 (Snl/3Nb 2/3) 0.09Ti0.44Zr0.38O3 was obtained. Next, Ag, AgO, 

02, and Cr 203 were used as an accessory constituent, and after carrying out weighing capacity so that it may 

Dm'e the presentation ratio which shows these to a principal component (table 1), temporary quenching of what was 

ed with the ball mill was carried out at 900 degrees C for 2 hours. 

H] 
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12] Then, it pulverized so that mean particle diameter might be set to 0.2 micrometers using a medium stirrer mill, 
s diameter of 20mm and the about [ thickness 1mm ] disc-like Plastic solid were produced by the obtained fine 
icles, and this was calcinated for 2 hours at the temperature shown in (a table 1). After grinding the obtained 
selain in thickness of about 0.5mm after baking, the vacuum evaporationo electrode of Cr-Au was applied to the 
i sides. Then, 3kV [/mm ] direct-current electric field were impressed to this component for 30 minutes between two 
;trodes in the'l50-degree C silicone oil, and polarization processing was carried out. A dielectric constant, a coupling 
fficient, and mechanical Q were measured about this sample. In addition, burning temperature is temperature from 
ch sintered density becomes max. A measurement result is shown in (a table 1). 

13] Compared with that to which the piezoelectric-ceramics constituent of this invention which carried out little 
ition of Metal Ag or the AgO does not add these, burning temperature falls remarkably so that clearly from (a table 
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In the presentation whose addition of Ag and AgO is 0.1 - 1 % of the weight, while lowering of burning temperature 
. remarkable, it was admitted that a dielectric constant and a coupling coefficient increased. Moreover, with the 
:oelectric-ceramics constituent which added Mn02 or Cr 203, mechanical Q increases to a principal component 
i lowering of the burning temperature by Ag or AgO addition. 

14] In addition, the effectiveness of lowering of the burning temperature by temporary-quenching order of addition 
^g or AgO was the same. Moreover, instead of Ag or AgO, Ag compound from which Ag component is obtained by 
ting, such as a carbonate, a hydroxide, and a nitrate, may be used. In case the laminating components which 
hermore really calcinate an internal electrode and a piezoelectric-ceramics constituent using the piezoelectric- 
imics constituent of this invention are produced, for example, when using Ag as an internal electrode, the 
cordance of an internal electrode and a piezoelectric-ceramics constituent becomes good by using metal Ag powder 
n Ag component added to a piezoelectric-ceramics constituent. 

15] Moreover, the various additives of NiO, CoO, and aluminum203 grade may be contained to the principal 
lponent of this invention. 

16] In addition, in the basic presentation shown by Pb(Znl/3Nb 2/3) A(Snl/3Nb 2/3) BTiCZrD03, the constituent 
lin the limits shown by 0.01<=A<=0.55, 0.01<=B<=0.25, 0<=C<=0.80, and 0<=D<=0.88 shows piezoelectric 
mparatively big ], and is desirable as a piezoelectric-ceramics ingredient. 

17] Moreover, in the constituent of the range where the addition of Mn02 exceeds 5 % of the weight, piezoelectric 
ering becomes remarkable. Mn02 may use what kind of Mn compound, as long as Mn component is obtained by 
ting, such as a carbonate, a hydroxide, and a nitrate, especially MnC03 is excellent in dispersibility, and mixing 
is to carry out it. 

18] Moreover, in the constituent of the range where the addition of Cr 203 exceeds 5 % of the weight, piezoelectric 
ering becomes remarkable. Cr 203 may use what kind of Cr compound, as long as Cr component is obtained by 
ting, such as a carbonate, a hydroxide, and a nitrate. 

19] When the addition of Ag or AgO is less than 0.02 % of the weight, lowering of burning temperature is small, and 
;e a dielectric constant or a coupling coefficient falls greatly, namely, piezoelectric falls remarkably when exceeding 
% of the weight, the addition of Ag or AgO has desirable 0.02-% of the weight or more 2.5 or less % of the weight 
ange. 
10] 

:ect of the Invention] Above, according to this invention, when the reaction of Pb2Sn04 phase and Ag component 
ch are generated at the time of baking promotes a sintering rate substantially, low temperature sintering 1 100 
rees C or less is made possible. 



inslation done.] 
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